(IFA titer, 1:64) were also confirmed to be antibody-positive by WB. Continuous hantavirus infection among rats in Tokyo Port, Shimizu Port and Nagoya City and the existence of hantavirus among rats in Otaru Port were demonstrated.
Hemorrhagic fever with renal syndrome (HFRS) viruses are widely distributed among various rodent species in Eurasia, Japan, the Americas and Africa. HRFS is a zoonosis transmitted to man by rodents. Urban rats have been shown to carry hantavirus and infection to man is caused by the rodent in China
(1) and Korea (2) . In Japan, occurrence of HFRS among inhabitants of Osaka City in 1960's was demonstrated retrospectively by the indirect fluorescent antibody (IFA) test with Hantaan virus (3) . Furthermore, after 1975 HFRS virus infection among laboratory workers caused by infected laboratory rats were reported. In 1982, the causative virus, SR-11 strain, of which the antigen was closely related to Hantaan virus, was successfully isolated from the infected rat lung tissue in Vero E-6 cell (4). Prevalence of anti-hantavirus antibody in wild rats captured in various ports in the world was reported (5, 6) . Thus, HFRS is regarded as one of the imported infectious diseases. Fifteen sera of IFA positive were examined by WB. *=WB positive. In Tokyo Port, all six sera were WB positive and four of six sera are shown in lanes Nos. 7 to 10 in Fig. 1 . Sera from Shimizu (lanes Nos. 5,6), Otaru (lane No. 11) and Nagoya City (lanes Nos. 12,13; both sera WB positive) are also shown in Fig. 1. and another collected also in 1993 (lane No. 12) of two sera (IFA titers, 1:64), positive bands were detected but the other four were negative.
We reported that antibody-positive rats were found in Tokyo Port, from 1983 to 1986, while no positive case from 1987 to 1990 (8) . In the present study,
antibody-positives were shown again in rats captured in 1991 at No. 13 reclaimed land (R. L. ), where antibody-positive rats had been found and furthermore hantaviruses were isolated (8) . From 1992 to 1994, no antibody-positive rats were two sera showed low IFA titers, they were antibody-negative in WB. In Nagoya City, antibody-positive rats were found in 1988, 1990, 1991 and 1992 (14) . In 1993 and 1994, six rats with low IFA titers, i.e., 1:32 or 1:64 were found.
Furthermore two of six sera were demonstrated to be antibody-positive by WB. It seems that hantavirus may still be persisting among rats in these regions.
Although antibody-positive rats were found, in Kasai Seaside Park in 1989
and 1990 (8) and in Haneda Airport in 1983, no antibody-positive case was shown in the present study. Though the sera which showed specific granular staining in the infected cell cytoplasm in dilutions higher than 1:32 are regarded as IFA positive, in sera of low IFA titers, it seems to be quite difficult to exclude completely false positive cases. Therefore, in the determination of hantavirus infection in rat populations or colonies with only low IFA titers, i.e., 1:32 or 1:64, additional tests like WB or others seem necessary. In the present study, there was the discrepancy between IFA and WB results in several sera. In the examination with rat immune serum, the sensitivity of WB was twofold higher than IFA. Further, 20 wild rat sera with IFA titers lower than 1:16 were WB negative. Although the specificity and sensitivity of WB used in this study were not assessed completely, the results of screening in 1:100 dilution by WB seems to be reliable. One serum specimen from
Otaru Port was serologically confirmed as positive by both IFA and WB, although its IFA titer was low (1:64). Thus, in Hokkaido, in addition to Kami-iso (15), hantavirus may be prevalent among rats in Otaru Port. Further study for serological confirmation of low titer sera is needed.
In the present study, continuous prevalence of hantavirus among rats in three regions was shown and furthermore the existence of hantavirus in Otaru Port was demonstrated for the first time. Hantavirus infection is still one of the public health problems. Continuous survey of the rat or other rodents and man for hantavirus is needed to clarify the ecology of hantavirus in Japan.
